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« RRCAT made two more single cell 1.3 GHz (2" prototype) during
2011.

e Both the cavities have been tested for Pre-dispatch qualification at RRCAT

before shipment to FNAL. ( Mechanical, RF, Vacuum leak check)

TE1CATO003 TE1CATO004
arrived FNAL arrived FNAL
(May-11). (August-11).

TE1CATO0O4
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TE1CATO003

TE1CATOOS

Optical Inspection
Inner weld bead better
Some concern on special spots
and machining marks




4 TE1CAT003
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« TE1CATOO03

— RF Testing
Frequency TE1CATOO03
RRCAT 1299.87123
FNAL 1299.91538
'Q' factor
RRCAT 9463.7265
FNAL 10014.8086




3¢ TE1CATO003 -
« TE1CATOOS

— Standard processing
120 pm Bulk EP ( ANL),
800 C 2 Hrs (FNAL),
20 um Light EP (ANL),
HPR , clean room assly ( ANL)
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TE1CATO003

TE1CATOO03

VTS @2 K test

120 C x 48 Hrs low temp bake
15 MV/m (Quench)
Fast thermometry indicated hot spot
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T-map plot

Channel Data FIR Thermometry
Ch 1 "BAND #1; CON #1; RTD #1" o G L
Ch 2 "BAND #1; CON #1; RTD #2" 114 ch2 -
Ch 3 "BAND #1; CON #2; RTD #3" o hs ™
Ch 4 "BAND #1; CON #2; RTD #4" 114
Ch S "BAND #1; CON #3; RTD #5" ¥ ch4 | ]
Ch 6 "BAND #1; CON #3; RTD #6" 11 chs ]
Ch 7 "BAND #1; CON #4; RTD #7" 114
D #8" che ]
ch7
Ch3 "BAND #2; CON #1; RTD #1" v -
Ch10 "BAND #2; CON #1; RTD #2" g che |
Ch11 "BAND #2; CON #2; RTD #3" m o cha ]
Ch12 "BAND #2; CON #2; RTD #4" 11 s -
Ch13 "BAND #2; CON #3; RTD #5" 14
Ch14 "BAND #2; CON #3; RTD #6" 114 chit ]
Ch15 "BAND #2; CON #4; RTD #7" 1 1+ s -
Ch16 "BAND #2; CON #4; RTD #8" v
Shunt Current. J v Chi3 | |
Chi4 |
§ﬁuntsM|ode Chis -
i Chie | |
Second__ _OFF ch1FIR) ]
ch2FR) |
fineets
First Avg chaFrR) B
chaFR)  Eawg
Trigger OFF chsrm o
" DAQ :Two  Setup ON cheFR) R
ch7FR) e
Offset Include cheCrm)  ERER
chaFR)  EaNE
chioFIR) g
First DAQ chit FIR)  Eag
% Devjain:15 >l chzFIR)
4 ] ] 7 T R e a1 T T T 7 T T | chiz FIR) B
Second DAQ 69025 6305 63075 691 69125 6915 69175 652 69225 6325 655 693 6935 6935 6975 6% | ger  pgwm
% Dev3jain:s Time, sec R
©) d
BoxT Box2 HER ) chie FIR)
S SENSORS 1-4  SENSORS 58 SENSORS 912 SENSORS 13-16 R s a0/ 08k09: 2]
Jienporsizei il Cablet | cobe2 x| Cable3 cablet || piposcae WP o 2 Y &
Measurement. I Off-line Analysis ]
Directory
18 Dt\datalvT5_FTSitelcat003_20110805 = File Prefix Saved As...
{2ch_ |Not saved 510

Rate Time
. ,
otz s sec 1A MeasdI(1), A Measd1(2), A |
Decimate e g _ SAVE TDMS SAVE
R | o 3.0 2,99

[V]on
Comment | T¢1CAT003_20110805 Quench at 15.3 MYjm

Set D-OFFset‘ | RUN ‘

FTS un-filtered response to a quench. Red trace -- RTD#6 on tlie Band 1 (aka BIRTD®6),
white trace -- RTD#1 on the Band 2 (aka B2RTD1). Notice that the entire X-axis is 40 msec.
-by Dimitri
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Before EP_ After EP_
telcat0O03 eqlb 104.6 telcat003 eqlb 104.6
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Before EP After EP
telcat003 eqlt 104.6 telcat003 eqlt 104.6
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Before EP After EP
telcat0O03 eqlb 281.5 telcat003 eqlb 281.4

Possibility of doing internal optical inspection after EP before HPR & clean
room assembly ?
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Before EP After EP
telcat003 eqlb 255.3 telcat003 eqlb 255.2

Not all black spot shows up like Pit/bump after EP
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Eddy Current Scan- FNAL B3 169

FNAL B3 169-1 FNAL B3 169-2

QAW
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FNAL B3 169-1 FNAL B3 169-2

FNAL B3 169-1  30-Nov-2009 10:56:18
: : FNAL B3 169-2 30-Nov-2009 11:26:18
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FNAL B3 112-1

FNAL B3 112-2

FNAL B3 1121 14-Oct-2009 13:15:46
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Mold star-15

Silicone-Rubber for Molding

Shelf life ~ 50 min
Moderate curing cycle ~ 4 Hrs
Self Degassing compound

Laser Scanning Microscope
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A pit seen on this plot is a bump on the actual cavity.
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A pit seen on this plot is a bump on the actual cavity.
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A pit seen on this plot is a bump on the actual cavity.
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A Optical inspection

Before EP After EP
EqT1 108 deg eqlt 107.9

Em bedded mark Concern (appear to have been cleaned during EP)

Lo,

Machining marks concern
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. Discussion- analysis
-"f cavity test result

e 2Kresult TEILCATO003

— Quench limited at low field
— T-map identified Hot spots looked like pits during optical Inspection

— Replica & profilometry done

(results from Donna Hicks- they are Bumps)

 Plans to make efforts to improve the performance

— Consider the defects limiting performance a Local ?

Hot spot & Optical Inspection

- Laser Melting

- Mechanical grinding ( KEK technique)
— Local mechanical hand polishing

— Consider the defects limiting performance Global ?
Machining marks and embedded particles near equator ?

— Tumbling
— Low surface resistivity 4 nQ during Qvs T
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« TE1CATO04

— Optical Inspection

. Inner  weld bead has been
mechanically polished

. No stains marks seen
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« TE1CATO04

— RF Testing

Frequency TE1CAT004
RRCAT 1299. 2873
FNAL 1299.7172
'Q' factor

RRCAT 9237.3484
FNAL 9676.3592
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™ Next plans o~
« TE1CATOO03
— 2"d processing with defects repair
« TELICATO04

— Optical & RF inspection is done
— Processing & testing

— Standard processing steps
« EP (120 um) + 800 C Bake + EP (20 um) + HPR
« Add CBP

26



T
e

Fermilab

271




